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Abstract
While, in practice, the rehabilitation of prefabricated housing estates has mostly focused on the buildings, a comprehensive concept, 
which is able to revalorise this problematic housing stock has become increasingly relevant. The specific, holistic proposal of the 
revalorisation demands an interdisciplinary approach, based on urban planning principles of SUN (sustainable urban neighbourhoods), 
that can reconceptualise housing units on the different scales as plot, patch and part of a city or town. To find proper methodology, this 
paper attempts to adopt an approved evaluation tool used in the field of property development. Property development strongly adheres 
to various certification systems. These apply not only to buildings, but on the urban scale, neighbourhoods can also achieve good 
qualification in systems like LEED Neighbourhood. This study argues that the requirements of LEED Neighbourhood can be adequately 
applied in the case of existing housing estates; as a result of which, they could become less isolated and could be more easily integrated 
into the neighbouring urban network as sustainable parts of cities and towns.
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1 Introduction
In Central and Eastern Europe, around 150-170 million peo-
ple live in prefabricated housing estates. In Hungary, 1.9 mil-
lion such residents are registered, while the ratio of housing 
estates within cities and towns is changing (Csizmady, 2003).
As Fig. 1 shows, in 1970-71, the general development con-
cept extended to many Hungarian cities (Körmendi, 1973). 
Next to industrial and public institutional projects, in 
most cases, it involved housing estate construction. 
In Communist new towns like Dunaújváros (Stalin City 
1951-1961) or Tiszaújváros (Lenin City 1970-1991) and in 
expanded industrial towns like Paks, the silhouette of the 
housing estates dominates the urban landscape.
People mostly have negative opinions about this type 
of housing, mainly because of the technology of prefabri-
cation. Globally, it should be noted that the surveys of the 
building stock evidence that with proper maintenance, the 
structure of the houses can endure for the next 50-100 years 
(Ambró et al., 1996). Also, if refering only to technologi-
cal issues, even today, prefabricated housing developments 
are widespread in those countries where urbanisation is pro-
gressing strongly. Although governmental and professional 
agencies (Egedy, 2000) have different opinions and concepts 
regarding this housing stock, because of the high ratio, in the 
near future, prefabricated housing estates will still charac-
terise the physiognomy of cities.
Considering the situation from the year 2000, the ren-
ovation of housing blocks started with thermal insulation 
and changing the windows. In some cases, the rehabili-
tation of public spaces is also moving forward (Gábor et 
Fig. 1 New towns in the regional urban network, (Körmendi, 1973)
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al., 2015). Furthermore, there are examples of modernisa-
tion of mechanical engineering systems that can improve 
housing conditions (Gere, 2012). Despite this, there is no 
overall programme aimed at managing this issue in the 
near future. In the last ten years in Hungary, there were 
only local attempts for integrated programmes such as the 
social rehabilitation project in the Havanna housing estate in 
Budapest (HitesyBartuczHollai Euroconsulting Kft., 2014).
When examining real estate data, the endeavours 
seem successful as property prices (ingatlannet.hu, 2018) 
show that prefabricated housing blocks are popu-
lar among home buyers; real estate experts are talking 
about a "panel reneszánsz" ("renaissance of housing 
blocks") (Marnitz, 2017). However, the question is whether 
this a real improvement or just a change in the way of life 
that may hide social problems? The housing estates can 
offer well-being in a limited framework, which paradox-
ically results in positive features that secure avenues for a 
sustainable future. These features can be, for instance, the 
high ratio of green area, walkability, high density and rich 
mix of uses. In many Hungarian small and mid-sized towns, 
the service facilities of the units are often more devel-
oped than in other parts of the urban area (Benkő, 2015). 
These are also defining elements of the Sustainable Urban 
Neighbourhood (SUN) concept (Rudlin and Falk, 2009).
The research does not focus on the positive change in 
the attitudes of home-seekers towards housing estates; 
instead, it aims to explore those factors that researchers 
believe support the view that housing estates have spe-
cial potential in a sustainable urban development process. 
Furthermore, the examination raises important issues 
regarding city size and its area covered by housing estates. 
2 Methodology
2.1 Scale of study
If we are referring to the doctrines of Le Corbusier and the 
CIAM (Frampton, 2007), the basic aims of urban plan-
ning are separation and organisation of housing, working, 
leisure and mobility functions according to use. Its imple-
mentation is shown in Fig. 2.
Further, the adaptation of the points of the Athens 
Charter to real life can be questionable (Le Corbusier, 1973). 
The pressure of efficiency was numerically calculated, and 
planning had to follow quantifiable standards. Consequently, 
instead of the freedom of architectural creation, the planning 
of housing estates was determined by bureaucratic require-
ments. As the research focuses on territorial aspects, it is 
important to highlight points 86, 87 and 88 of the Charter, 
which reflect the original approach:
• 86. "The architect engaged in town planning 
should determine everything in accordance with the 
human scale."
• 87. "The point of departure for all town planning 
should be the single dwelling, or cell, and its group-
ing into neighbourhood units of suitable size."
• 88. "With these neighbourhood units as the basis, the 
urban complex can be designed to bring out the rela-
tions between dwelling, places of work and places 
devoted to recreation." (Le Courbusier, 1946)
The urban form of a mass housing estate can be charac-
terised by a special territorial structure that can be examined 
in three different urban scales: plot, patch, part of the city.
The delineation of these scales can be represented by 
the master development plan of the cities, which can pres-
ent closely similar details on a small scale, but as we draw 
back, the character of the examined city becomes increas-
ingly important (Fig. 3). It is considered appropriate to 
compare the former points of the Athens Charter with the 
three different scales. The accomplishment of the human 
scale can be examined by the close surroundings of the 
housing block that is a plot. The size of units can be differ-
ent, but their border usually defines the patch of the estate. 
The integration of a housing estate, the whole as part of 
the city, can be valuable for the complete urban network. 
The objective of this study is to improve these propositions, 
and it looks for suitable tools for implementation.
2.1.1 Housing estate by plots
In the case of mass housing estates, this is frequently 
an invisible spatial border containing the urban foot-
print of the building and its 1 m wide surrounding 
ground. In Hungary and neighbouring Austria, by this 
1-meter wide zone, the transition spaces of these build-
ing units (Fig. 3 (a)) can result in a questionable situa-
tion regarding use. In some cases, inhabitants occupy ter-
ritories outside the border, in others, the transition zone 
becomes a no man's land. The architectural elements of 
this zone can widen and lengthen the transition zones 
with various tools as the author examined in earlier stud-
ies (Benkő and Balla, 2016); although, in point of use, 
Fig. 2 The problematic implementation of modernist architectural 
principles, based on Csizmady, (2008)
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clarifying possession is a more urgent issue. The sur-
rounding territory of the plots in Hungary is state prop-
erty but in other Central and Eastern European coun-
tries this may have changed. For example, in the Czech 
Republic, after 1990, it was divided and returned to earlier 
ownership; consequently, today, the plots can be "floating" 
on two or even three different owner's grounds. In this 
way, the clarification of territorial issues of these zones 
could be a step forward in future rehabilitation projects, 
but just with considering the historical regulator provi-
sions (Benkő and Balla, 2016).
2.1.2 Housing estate as a patch
A housing estate has special legal status, size and composi-
tion. The cluster of the housing estate area represents a spe-
cific land use, indicated as fragmentation in the landscape, 
that is defined as a patch (Fig. 3 (b)). The patch is identifiable 
by the modernist flowing space that usually belongs to the 
state and the houses occupied by the residential community. 
Additionally, it is important to note that a housing estate 
patch always has an own defined name, even if it is part of 
a named city district (Balla, 2016). This distinction creates 
not only architectural issues but also social and economic 
ones, especially if referring to statistical surveys or distribu-
tion of resources. The current question concerns the possi-
ble solution for changing the structure, expanding diversity 
and density of the patch or just emphasising the territorial 
border to clarify the roles of a city in the responsible devel-
opment of housing estate patterns. From the point of view 
of urban planning, it is increasingly urgent to analyse the 
advantages and disadvantages of this strong isolation of the 
individual housing units. Furthermore, the examination of 
the unit as a patch recalls similarities with the sustainable 
neighbourhood concept (Perry, 1929) that was born around 
the same time as the notion of the microraion (Körner and 
Nagy, 2006); this was the communist basic urban concept 
for the planning of housing estates.
2.1.3 Housing estate as part of the city
In the 1950s, many cities established social and adminis-
trative institutions just in the city centre, although, some 
of these, like health centres, were not developed at all. 
From the 60s to the 80s, housing estates, with their sys-
tematically planned institutional network, changed the 
functional structure of cities (Csizmady, 2003). In this 
respect, it is worthwhile concentrating on the differences 
between bigger and smaller cities. Many times, because of 
the compact concentration of mixed-use, these parts of the 
city could have the role of a second centre. The functional 
coverage was more or less satisfying during the said era, 
but in many situations, the integration of the patch into the 
neighbouring areas and its accessibility within the city as 
a whole was not well coordinated. Future urban planners 
need to analyse the segregated situation of the housing 
units and create possibilities for change (Fig. 3 (c)).
2.2 Tool of analysis
The urban design model of SUN initially emerged in 1990 
in the UK, as part of an urban reform that attempted to bring 
together 20th century urban theories regarding sustainability 
on the scale of the urban neighbourhood. One of the critics of 
this approach argued that SUN is a collection of impressive 
ideas but cannot propose a real conventional methodology 
or measurable analysis. Additionally, the social and political 
      
 (a)          (b)
(c)
Fig. 3 (a) A block of flats with adherent plot, (b) The patch of Bökény 
Housing Estate in the town of Csongrád, (c) Housing estate is part of 
the Bökény district in the town of Csongrád,  
drawings created by the author
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level of the model was also incomplete, which raises a con-
siderable number of questions, mainly in the case of hous-
ing development within an urban neighbourhood. Therefore, 
this analysis proceeds from a social proposition, towards the 
proposal of the measuring. In this way it highlights the con-
nections of the disciplines in the research topic.
In the discussions about housing, well-being is often 
referred to first, the aim being that the residents will like their 
housing environment. In this respect, the different sociologi-
cal surveys show similar results: when researchers asked the 
residents of a housing estate about their opinion, they mostly 
complain about the following seven issues (Csizmady, 2008):
• difficult accessibility (A)
• large undefined public spaces (B)
• poor service facilities (C)
• bad condition of the lobby and the staircase (D)
• expensive district heating (E)
• too little floor area of apartments (F)
• social problems: estrangement between the residents, 
criminality, drug use, vandalism (G).
Of these issues, three (A, B, C) can be examined through 
the third scale of study, according to "part of the city". 
Two of them (E, F), which are independent, concern the 
scale of a building, whereas the remaining (D, G) are related 
to the urban scale, the proof of which is one of the concerns 
of this study. Nevertheless, issues A, B, C + D, G can be 
compared with those sustainable urban planning strategies 
that Lukovich and Mogyorósi (2013) define in their book on 
sustainable development regarding settlement pattern and 
land use. The main principles outlined are:
• polycentric city structure
• horizontal and vertical functional diversity
• adequate quantity and quality of public space
• a systematic linear infrastructure network
• interconnected green area network
• balance between green and built environment
• adequate density standard and concentrated 
coverage form.
All of which can be implemented in the case of hous-
ing estates and thus change their negative perception 
(Lukovich and Mogyorósi, 2013). However, strategic plan-
ning is a method for examining development, whereas 
these are principles.
Today, in property development, supply and demand 
are subordinated to various certification systems. 
These apply not only to buildings but on an urban scale; 
new neighbourhoods can also achieve high levels of qual-
ification. The applied assessment system for this research 
is the LEED Neighbourhood Development. This system is 
an American national set of standards for neighbourhood 
location and design based on the combined principles of 
smart growth, new urbanism, and green infrastructure and 
building, which all appear in the SUN model. According 
to the achieved credits, projects can be classified as sil-
ver, gold, or platinum LEED certification. This qualifica-
tion is profitable in the property market (USGBC, 2018). 
Comparative research pointed out that, surpassing other 
recognised systems such as BREEAM or DGNB, LEED 
indicators are the most committed to urban level (Orova 
and Reith, 2015). The most achieved credits in the assess-
ment system can be fulfilled in the categories of resources, 
location, infrastructure and transportation. The latter is 
developed for new projects, but mainly focus on these cat-
egories; there is also an effort to apply it to the rehabili-
tation of existing projects (Gelesz, 2012). In this way, the 
LEED rating system can be used to guide improvements 
to an older urban unit or a prefabricated housing estate.
Since the LEED guidelines are already often applied 
during the planning process, they could be regarded as 
planning principles. These principles are then translated 
into measurable data.
Returning to the bureaucratic implementation of hous-
ing estate projects, which were also defined numerically, 
as the following shows, these guidelines are very detailed 
and try to take into account not only the direct hard factors 
of sustainability such as infrastructure, but increasingly, 
tests that involve soft factors that are, essentially, the live-
ability of an urban area.
Not all prerequisites and credits of the LEED 
Neighbourhood system are relevant in the case of this 
study, however, according to Table 1, 37 factors are appli-
cable in these aspects and 18 in the scales of examina-
tion. Evaluating the Smart Location and Linkage (SLL) of 
existing city parts is not as relevant, segregated estates can 
be qualified as low, for example, the Újpalota estate, that 
was built on a greenfield site on the outskirts of Budapest. 
Characterising the Neighbourhood Pattern and Design 
(NPD) of units is significant. Criteria regarding Green 
Infrastructure and Buildings mostly concern the scale of 
the buildings in the area; just a few credits can be calculated 
on an urban scale. The other criteria of Innovation (IN) 
and Regional Priority (RP) are connected to the social and 
financial management of the area, which is also signifi-
cant. However, the study underperforms in this respect. 
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Table 1 Selection from indicators of the LEED Neighbourhood 
certification system, created by the author (USGBC, 2018)
Group of indicators SLL NPD GIB IN & RP
Number of  credits 9 15 17 3
Applicable credits in 
case of the housing 
estates
4 15 15 3
Related credits to the 
urban scales 4 9 5 0
The aim of the following research to improve sustainable 
development strategies are adequate in the case of hous-
ing estates. The selected 18 indicators for housing estates 
can be accomplished, and they can result in good credits 
concerning sustainable strategic issues on an urban scale. 
In the following analysis, the housing estates were chosen 
from different cities in Hungary, but certain good exam-
ples from other countries are also mentioned.
3 Research results
3.1 Plot
It is worthwhile viewing prefabricated housing blocks 
with respect to the territorial framework. In Hungary, the 
outline of the 1 m wide zone around the blocks does not 
include a physical border between "private" and public, and 
instead, the ground floor of the blocks creates the boundary. 
However, this zone defines the relationship between out-
side and inside, urban and private, creating a semi-private 
transition zone. For the residents, this is the architectural 
framework of the social interactions that happen in a left-
over space resulting from the use of prefabrication. In this 
zone, the house factory (Házgyár) technology posed limits 
to the community needs and the concerns of placemaking; 
the ground floor of the blocks was a prefabricated mono-
lith concrete basement that was often built half or totally 
under ground (Ambró et al., 1996). With this unpleasant 
contact to the outside, and because composing a well-func-
tioning and aesthetic transition zone was impossible, the 
boundaries of the plots were marked very close to the 
blocks. In Hungary, there are some examples where archi-
tects, such as Csaba Virág in the Havanna estate, tried to 
append characteristic elements; he planned spaces and 
frameworks for small shops and services on the ground 
floor. Another well-known questionable case is the sepa-
ration of the pedestrian streets from the ground that could 
not realise finally either around the houses of the Újpalota 
estates in Hungary (Benkő et al., 2018).
Generally, most built projects show a very pure col-
lection of elements. Today, it is a recurring problem, as 
to whether the buildings are accessible to people with 
reduced mobility, including at least one wheelchair user, 
in addition to the concerns for public safety and the condi-
tions of the transition zone (Benkő and Balla, 2016). It is 
not possible to apply these measures to the legal territory 
surrounding the block.
If we examine the requirements of sustainability, 
cycling is a critical question because of larceny, mainly in 
bigger estates. In addition, cycling culture is not so com-
mon in areas with high traffic, nor in big cities because 
of the lack of suitable infrastructure. However, these 
large-scale questions are beyond the scope of this study. 
Otherwise, in small to mid-size Hungarian towns, where 
the topographical conditions allow it, cycling is tradition-
ally widespread. Here, in and around the blocks, it should 
be a fundamental task to provide good and secure bicy-
cle racks. The separated collection of waste and the recy-
cling of materials and energy is an essential requirement, 
which could find suitable space on the ground floor's 
unused, empty areas.
In this respect, there are a growing number of good 
examples: in Krems in Austria, the entrances are barri-
er-free, and we can find little private gardens around the 
blocks that are also used for drying laundry since this zone 
is connected with the basement washing room.
3.2 Patch
The scale of the patch is the most complex issue, many of 
the related indicators could help in evaluating the housing 
estates, but long-term transformation needs not only social 
and architectural but primarily economic support. For this 
reason, this is the least established development alterna-
tive. In choosing some elements, it is possible, for example, 
to reduce the car parking footprint through building under-
ground garages or promoting car sharing. However, the 
problem with these stems from the complexity of these 
developments. They have to be planned in as part of a 
Table 2 LEED Neighbourhood indicators related to the scale of the plot, 
selected by the author, (USGBC, 2018)
Number of 
Indicators Level of PLOT
Strategic elements: adequate density standard and concentrated 
coverage form, horizontal and vertical functional diversity
1 Bicycle Network and Storage
2 Heat Island Reduction
3 On-Site Renewable Energy Sources
4 Solid Waste Management Infrastructure
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long-term process that can increasingly valorise the terri-
tory. In practice, every Hungarian city has to prepare a ter-
ritorial development documentation (ITS). This documen-
tation assesses the actual condition of the individual parts 
of cities and defines the short, medium and long-term plans 
concerning these areas (subsection (27) of section 2 of Act 
LXXVIII. of 1997 on the formation and protection of the 
built environment ‒ Hungarian Act). Well-Constructed 
planning documentation should contain a timetable of the 
implementation and assign financial resources to the proj-
ects. In practice, in Hungary, the main problem is that in 
many of the ITS documents little attention is paid to hous-
ing estates, and the related proposals are very elementary. 
If the development plans are about to be implemented, the 
next question should concern the regulation of the territory, 
since the prospects of neighbourhood development proj-
ects, be it the designing of community gardens or building 
a new community centre, might require the creation of new 
borders in the patch. In addition, the achievement of posi-
tive results (Fig. 5) in a certification programme should not 
be viewed only as something to check off.
In this regard, it is worth considering the trend of commu-
nity gardens. To create gardens to establish a new function 
for undefined public spaces on an estate may seem to be a 
good idea at first, like for example in Budapest, where these 
initiatives flourish (e.g. the "Menta Community Garden" 
at the Lakatos housing estate). However, what about the 
"panel society" of the provincial towns? It is interesting to 
refer to some interviews with early residents, who had very 
good opinions regarding their homes. Many housing estate 
residents owned vineyards and allotments around the city. 
Did this situation survive to this day? In a small Hungarian 
town like Csongrád, it is possible to buy a minor vineyard 
from 150 Euros, yet these types of areas are either con-
spicuously deserted, or a large company cultivates them. 
Thus, the answer is more likely to be "no", we are witnessing 
a social change today, and community gardens may not be a 
solution for the reuse of undefined public spaces.
3.3 Part of a city or town
The examination of the housing estate as part of the city is a 
very important and still underestimated process. The crit-
ics of modernism claim that one of the biggest problems 
of housing estates is that a unit reflects a logical system 
   
         (a)        (b)
Fig. 5 Vizafogó housing estate, (a) development of the kindergarten, 
(b) renewal of public spaces, Photos taken by the author
     
         (a)       (b)
Fig. 4 The city of Krems in Austria, Housing estate in Mitterrau:  
(a) entrance of a housing block. (b) private gardens around a 
housing block. Photos taken by the author
Table 3 LEED Neighbourhood indicators related to the scale of the 
patch, selected by the author, (USGBC, 2018)
Number of 
Indicators Level of PATCH
Strategic elements: adequate quantity and quality of public space, 
interconnected green area network, balanced between green and built 
environment, horizontal and vertical functional diversity, density 
standard and concentrated coverage form
1 Bicycle Network and Storage
2 Heat Island Reduction
3 On-Site Renewable Energy Sources
4 Solid Waste Management Infrastructure
5 Locations with Reduced Automobile Dependence
6 Housing and Jobs Proximity
7 Restoration of Habitat or Wetlands and Water Bodies
8 Walkable Streets 
9 Compact Development
10 Mixed-Use Neighbourhood Centres
11 Reduces Parking Footprint
12 Street Networking
13 Access to Civic and Public Spaces
14 Access to Recreation Facilities
15 Local Food Production
16 Neighbourhood Schools
17 Minimised Site Disturbance in Design and Construction
18 Stormwater Management
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from above, but it is too complicated and abstract from 
the human eye on the ground (Klasander, 2005). The eye-
level human perception of space is more relevant for the 
scale of the lot or that of the patch, but from system the-
ory (Lukovich, 2001), housing estates offer exciting pros-
pects for research. Also, regarding questions about traffic 
infrastructure organisation, but mainly in the case of poly-
centric city model theory (Fleischer, 2009), housing estates 
are easily analysed according to their integration and con-
nectivity to the urban fabric. It is necessary to determine 
how possible it is to integrate the unit into the circulation 
of the city; this can be a good approach if, primarily, we 
are looking for a territory to develop a new urban area. 
Housing estates can be an appropriate choice when cre-
ating a new district from a neighbourhood because they 
usually have a good functional institutional system – for 
example a primary school in the unit receives children 
from the ages of 6-14 and also from the newly developed 
area. This way, it is possible to maintain the school of an 
estate, it does not have to close, which often happens in 
Hungary, even in small towns. To find the suitable con-
nectivity system, it is worth analysing the system of lin-
ear infrastructure, comparing the present situation with the 
planned one. It will show how the new system must replace 
the old one to strengthen the integration of the given part 
of the city. In addition to traditional morphological stud-
ies, space syntax method can show the systematic spatial 
relationship. The theory of space syntax is defined by the 
encounters and its control, besides the spatial configura-
tions that are based on the socio-spatial experiences of the 
inhabitants and new arrivals to the city / city parts (Hillier 
and Hanson, 1984). In the research of a whole settlement, 
space syntax can present those parts of a city which are:
• the centres
• the sub-centres (that can also be housing estates)
• the peripheral areas
• the important aspects of transit traffic 
(Fürstand, 2007).
In the Hungarian city of Paks, a housing estate was built 
between 1975 and 1979 for the employees of the nuclear 
power plant, and at present, after almost forty years, as 
the state is expanding the power plant, the municipality is 
looking for new areas for housing (Hallek, 1974).
One of the projects might be realised next to the 
"Erőmű lakótelep" (Power Plant housing estate) that will 
also utilise the housing estate's services and helps the 
integration of the estates into the city through a ring road 
surrounding the town. The latter was planned in the sev-
enties, and its completion was prompted by the new hous-
ing project. The following space syntax analysis shows the 
transformation of the settlements. The control and inte-
gration of the various spatial elements, in this case, the 
lines of the street network, can be classified; the analysis 
describes the position of a street in the settlement struc-
ture. From the peripheral areas towards the city centre, 
lines have high control (Fig. 7 (c-d)) and strong integra-
tion rates (Fig. 7 (a-b)), which are linked by the ringed 
lines, also with strong integration, but weak control rates. 
The integration maps effectively present the strong role of 
the housing estates and the relationship to the new unit. 
Summarising the experiences of the examination, the 
achieved LEED credits can be easily calculated in case of 
the Power Plant housing estate.
Table 4 LEED Neighbourhood indicators related to the level of the 
urban block, selected by the author, (USGBC, 2018)
Number of 
Indicators Level of CITY / TOWN
Strategic elements: polycentric city structure, thoughtful line 
infrastructure network
1 Bicycle Network and Storage
6 Housing and Jobs Proximity
10 Street Networking 
12 Access to Recreation Facilities
14 Neighbourhood Schools Fig. 6 Development of Paks, by Hallek, (1974).
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